Although the design, scoring, and interpretation of assessment centers (ACs) commonly focuses on job-relevant dimensions
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Construct-Related Validity of Across-Exercise Dimension Ratings
AC scores that summarize dimensional performance across all exercises, or across-exercise dimension ratings (AEDRs), are perhaps the most commonly used metric for the summary and interpretation of AC performance (Rupp et al., 2008) . Although we have learned much about the psychometric qualities of WEDRs over the past 30 years, there has been far less consideration of the psychometric quality of AEDRs. Given the centrality of AEDRs to AC practice, the limited attention to this unit of scoring is a notable deficiency in the literature. A particularly glaring omission is the dearth of theory pertaining to the evaluation of the quality of AC dimensions (Arthur, 2012) . Instead, AC dimensions are typically developed to meet organizational objectives and ideally, on the basis of a job analysis or competency model (International Task Force on Assessment Center Guidelines, 2009). Although the ability to tailor the AC to the focal job context is a key advantage of the method, this flexibility is not without cost.
First, the diversity in AC dimensions across local administrations presents a challenge to drawing generalizable conclusions. For instance, in their review of the criterion-related validity of AC dimensions, Arthur et al. (2003) identified 168 different dimension labels across 34 different ACs. Similar to personality research prior to the emergence of the five factor model (FFM; Digman, 1997; Goldberg, 1990) and job performance research prior to the current focus on developing a generalizable performance framework (Austin & Villanova, 1992) , generalizing knowledge has been a challenge in light of the diversity in AC dimensions. Similarly, the application of generalizable performance models to ACs offers the potential for coherence in a relatively fragmented literature .
Second, to the extent that operational objectives and demands drive the inclusion of dimensions, without consideration of accumulated knowledge on performance measurement and performance theory, conceptual overlap in content is a concern. A great deal of overlap is evident among dimensions within individual ACs, where operational ACs typically include multiple dimensions that capture similar behavioral content (Arthur, 2012; In light of this overlap, it is not surprising that the analysis of observed dimensions yields minimal support for their construct-related validity. As stated by Arthur et al. (2008: 108) ,
The fundamental issue here is one of construct validity and an emphasis on the fact that merely labeling data as reflecting a particular construct (espoused construct) does not mean that is the construct that is being assessed (actual construct). Yet for some unexplainable reason, this practice appears to be the norm in AC research and practice where statements about what exercises measure (e.g., stress tolerance, social competence, factual argumentation, activity, imaginativeness) are by self-proclamation with rarely any systematic psychometric test development evidence presented to support these assertions.
Consistent with these observations, ACs as reported in the literature measures an average of 11 (with a range of 3 to 25) different performance dimensions (Meriac et al., 2008; Woehr & Arthur, 2003) , far more dimensions than are traditionally supported in other areas of inquiry (e.g., ratings of job performance and leadership). Similarly, evaluations of AC design show that convergent and discriminant validity of ACs is improved when fewer, more conceptually distinct dimensions are evaluated in a given AC (Gaugler & Thornton, 1989; Guenole, Chernyshenko, Stark, Cockerill, & Drasgow, 2011; Woehr & Arthur, 2003) . As noted above, content overlap among observed dimensions is one explanation for the consistent failure of MTMM analyses to support dimensions .
In fact, as early as the Management Progress Studies, Bray and Grant (1966) recognized this issue. Subsequently, they used exploratory factor analysis to reduce observed dimensions to a more generalizable and empirically plausible number. Over the past several decades, a few primary studies have evaluated the factor structure underlying AC dimensions (e.g., Schmitt, 1977; Shore, Thornton, & Shore, 1990) . However, such analyses are rare, the majority have been exploratory, and past studies have focused on single ACs. Thus, available research has neither the theoretical, empirical, or evidentiary foundation to forward generalizable inferences about the structure of AC dimensions (Woehr et al., 2012) . Hence, much can be gained by applying theoretically relevant and generalizable performance models to understand the structure of ACs.
Generalizable Models of AC Dimensions
In light of these issues, Arthur et al. (2003) forwarded a framework that organizes manifest AC dimensions into seven overarching categories. Arthur et al. first coded primary study dimensions reported in the literature into Thornton and Byham's (1982) list of commonly used dimension labels. These labels were next grouped into seven categories by subject matter experts based on content similarity, and the criterion-related validity of the resulting categories was examined. Specifically, the categories they proposed were (a) problem solving, (b) tolerance for stress/uncertainty, (c) influencing others, (d) consideration/awareness of others, (e) communication, (f) organizing and planning, and (g) drive. However, Arthur et al. subsequently removed tolerance for stress/uncertainty due to heterogeneity and ambiguity among the associated dimensions, resulting in a six-dimension framework.
In the decade since this study's publication, Arthur et al.'s framework has seen widespread adoption in both quantitative reviews (e.g., Bowler & Woehr, 2006; Lievens, Chasteen, Day, & Christiansen, 2006; Meriac et al., 2008) and primary studies (e.g., Connelly, Ones, Ramesh, & Goff, 2008; Dilchert & Ones, 2009 ). However, as noted by Arthur et al. (2003) , this model was intended to be a first step in the development of a general structure of AC dimensions, and the authors encouraged researchers and practitioners to refine this framework. However, thus far no large-scale examinations of this sort have been undertaken. Although Arthur et al.'s framework represents a critical step forward in organizing this literature, more work is needed to guide researchers and practitioners seeking a generalizable and empirically supported taxonomy of AC dimensions . Accordingly, a key contribution of this study is to empirically test the adequacy of this model in describing the dimension structure from past AC research. In light of the popularity of this framework, these analyses have the potential to inform multiple areas of AC research and practice. In contrast to the AC literature, job performance and leadership research has seen substantial progress in the development of generalizable performance taxonomies (Austin & Crespin, 2006; Bartram, 2005; Borman & Brush, 1993; Conway, 1999; Hogan & Shelton, 1998; Mintzberg, 1973) . However, this approach has been rarely undertaken in the AC literature.
Given that ACs are proposed to reflect moderate to high fidelity simulations of the criterion domain, a similarity in the structure underlying ACs and that underlying performance on the job is both desirable and expected. Furthermore, the rich history of developing and testing generalizable models in related literature areas can provide a useful, but thus far untapped, resource in articulating models of the structure underlying AC ratings. In addition, such an approach can be informative in evaluating the nomological network and theoretical underpinnings of the constructs underlying ACs. Finally, integrating models from the broader job performance literature is useful, because it can clarify the linkages between AC ratings and performance behaviors of importance to organizations by putting both in the same language.
Given the dearth of attention to the theoretical and empirical structure underlying AC dimensions, we draw from the aforementioned literatures in articulating competing models of the constructs underlying ACs dimensions . Figure 1 presents a summary of the guiding frameworks used to organize manifest AC dimensions into competing models. Because of the widespread adoption in the AC literature, we specified Arthur et al.'s (2003) framework. Arthur et al. had initially started with seven dimensions and dropped stress tolerance because the primary study dimensions in this broader dimension were heterogeneous in nature, especially when compared with the other six dimensions. However, to examine the veracity of the decision to exclude stress tolerance and for the sake of completeness, we tested the seven-factor model as well. Next, we examine alternative models from the broader literature and discuss their representation in existing AC research. The extant literature suggests potential alternative conceptualizations to Arthur et al.'s model that include three-, two-, and one-factor models. The following sections elaborate on the conceptual underpinnings of each of these alternative models.
Three-factor models. Three-factor models of performance have emerged in the job performance, leadership, and AC literatures. For instance, Katz's (1955) model of managerial skills delineated technical, conceptual, and human skills and has recently been adopted (Mount, Judge, Scullen, Sytsma, & Hezlett, 1998; Scullen, Mount, & Goff, 2000) and expanded (Mumford, Zaccaro, Harding, Jacobs, & Fleishman, 2000) to describe the managerial performance domain . However, this taxonomy has subsequently been critiqued for difficulty in distinguishing conceptual and technical skills (Hoffman, Lance, Bynum, & Gentry, 2010) . Borman and Brush (1993) proposed a similar three-factor model to describe managerial skill requirements, including interpersonal dealings and communication, leadership and supervision, and technical activities and the mechanics of management. This model has also been supported in the broader managerial performance literature (Conway, 1999; Hoffman & Woehr, 2009) . A similar structure has achieved widespread adoption in the job performance literature, with factors corresponding to task performance (similar to technical skills), individually directed citizenship behaviors (similar to relational skills), and organizationally directed citizenship behaviors (similar to drive/motivation; Borman & Motowidlo, 1997; Williams & Anderson, 1991) .
Three-factor models have also been identified in the AC literature. In fact, Thornton and Byham's (1982) early review of available factor analytic evidence speculated about the existence of three overarching dimensions of AC performance (i.e., administrative skills, interpersonal skills, and activity or drive). This model was supported by an exploratory factor analysis of dimension ratings in two operational ACs (Hinrichs, 1969; Schmitt, 1977) , and a similar model was supported in a recent study using MTMM-based analyses to evaluate AC dimensions . Kolk, Born, and van der Flier (2004) proposed a similar Hogan's (1983) socioanalytic theory (Hogan & Shelton, 1998) provides additional theoretical precedent for this model and proposes that two broad motive patterns govern interpersonal interactions in organizations: "behavior designed to get along with other members of the group and behaviors to get ahead or achieve status vis-à-vis other members of the group" (Hogan & Holland, 2003: 100) . Whereas administrative skills are clearly related to cognitive ability, relational skills and drive should be more strongly related to noncognitive variables. In the context of taxonomies of leader and managerial behaviors and by extension, ACs, getting along maps closely onto the relational skills dimension and getting ahead maps onto drive (Hogan & Kaiser, 2005) . Individuals high on trait markers of getting along are "evaluated by others as good team players, organizational citizens, and service" (Hogan & Holland, 2003: 101) . Individuals high on trait markers of getting ahead "take initiative, seek responsibility, compete, and try to be recognized" (Hogan & Holland, 2003: 101) . Past studies have found that the FFM can be meaningfully grouped into these two broad factors and that these factors evince the expected pattern of associations with related behaviors in work settings (Bartram, 2005; Chiaburu, Oh, Berry, Li, & Gardner, 2011) . Given that interpersonal interactions, or at a minimum hypothetical depictions of interpersonal interactions, are evident in virtually all AC exercises and that dimensions corresponding to both sets of behaviors are commonly measured in ACs, we expect both sets of interpersonally oriented behavior styles to emerge in AC ratings.
Two-factor models. An overarching two-factor model of performance has also been supported in both the leadership and job performance domains (Organ, 1988) . These models proposed two broad aspects of performance: those that are more task-oriented and those that are more interpersonally oriented. This model simplifies the three-factor model by collapsing relational skills and drive into a broader interpersonal skills category. This model suggests that the two interpersonal styles specified by socioanalytic theory are not distinct in ACs but, combined, are distinguishable from the administrative skills factor.
A broad two-factor distinction between more technically oriented performance and more interpersonally oriented performance is evident across various domains of work behavior. For instance, classic research on leader behavior style distinguished initiating structure from consideration leader behaviors (Bowers & Seashore, 1966; Fleishman, 1957; Stogdill, 1974) . Similarly, the job performance literature has also simplified the distinction between organizational citizenship behavior (OCB) directed toward individuals and organizations into an overall OCB factor (Hoffman, Blair, Meriac, & Woehr, 2007; LePine, Erez, & Johnson, 2002) that is described as affiliative (Mackenzie, Podsakoff, & Podsakoff, 2011) and is distinguished from more technically oriented aspects of task performance. A similar distinction is evident in descriptions of managerial performance, where the task and social context are commonly distinguished (Dierdorff, Rubin, & Bachrach, 2012; Dierdorff, Rubin, & Morgeson, 2009) . Finally, this model has also emerged in AC research. Specifically, Shore et al. (1990) supported a similar model using exploratory factor analysis of dimensions from an operational AC and supported two factors corresponding to interpersonal-style and performance-style factors. On the basis of past theoretical and empirical findings, this model collapses drive and relational skills to reflect a broader category of interpersonal style that is distinct from more administratively oriented aspects of performance.
General factor model. Given the positive manifold across the categories contained in Arthur et al.'s (2003) framework, a unidimensional model may provide the best representation of AC performance. Certainly, previous research has frequently indicated relatively strong correlations among categories assessed in ACs, and a general performance factor has been supported in recent MTMM applications Lance et al., 2004) . Kuncel and Sackett (2014) used composite reliability analyses to justify support for composite dimensions derived on the basis of WEDRs and then subjected the composite-based dimensions to factor analysis, supporting the presence of a general factor of AC dimension ratings relative to specific dimensions. On the basis of these analyses, they concluded that investigations of the construct validity of WEDRs using MTMM analyses have been misguided and instead, research should focus on reducing the magnitude of the general factor and better distinguishing between AEDRs. The present study directly examines the plausibility of a general factor model relative to multidimensional models to directly examine this matter.
Some evidence for a general factor would not be surprising, as Sackett and Dreher (1982) also noted substantial overlap among different dimensions, and research on the criterion domain substantiates evidence for a general performance factor in job performance ratings (Viswesvaran, Schmidt, & Ones, 2005) . Practically, a general factor model is consistent with the frequent use of an overall assessment rating (OAR) as a composite indicator of AC performance in both research and practice, where an OAR represents the aggregation of ratings on separate dimensions (and/or exercises) into a single overall score. In sum, the primary goal of this study was to meta-analytically summarize and provide a direct comparison of alternative models of the structure underlying AC ratings.
AC Factors and External Correlates
Consistent with recent suggestions to use a nomological network approach to evaluating the construct-related validity of ACs Rupp et al., 2008; Thornton & Rupp, 2012) , we supplement this review of the structural validity of AC dimensions with a meta-analysis of the correlations between the empirically supported dimensions and a nomological network of individual difference constructs. Whereas the factor analytic approach described above is based on the correlations among indicators within the same method of measurement (i.e., the AC), the nomological network strategy to construct validation hinges on the focal construct evincing relationships with theoretically relevant external variables (Cronbach & Meehl, 1955; Woehr et al., 2012) . The application of nomological network analyses in conjunction with the confirmatory factor analyses (CFAs) will afford multiple perspectives toward evaluating the construct-related validity of AC dimensions.
The present nomological network analysis focuses on general mental ability (GMA) and the FFM and in particular uses socioanalytic theory as a framework to understand the relationships between the FFM and AC dimensions. The FFM is useful because it has been explicitly used as a framework to propose relationships between the FFM and AC dimensions (Lievens et al., 2006) . However, we do not offer specific hypotheses for these relationships, because the underlying model must be discerned from the CFAs, and providing competing hypotheses based on multiple dimensions models is impractical. However, below we briefly review past studies linking individual differences to AC dimensions and general expectations concerning the nature of these relationships on the basis of socioanalytic theory.
General mental ability. ACs are typically administered for complex roles, usually supervisory/managerial positions. GMA has been proposed to be a key antecedent across diverse facets of job performance. In fact, GMA has been proposed to underlie findings of a general factor of job performance (Schmidt & Hunter, 1998; Viswesvaran et al., 2005) , and it is expected that GMA will be correlated with AC factors in all models. Thus, although we expect GMA to be associated with performance on all dimensions, we do not expect these relationships to be uniform. Specifically, we expect that GMA should be more strongly related to problem-solving and administratively oriented factors.
As noted by Thornton and Rupp (2012) , some dimensions are expected to be more "cognitively loaded" than others. In the present context, those dimensions specified to load on Arthur et al.'s (2003) problem solving and the broader technical skills factors are expected to reflect intelligence to a greater extent than other dimensions. Consistent with this suggestion, Shore et al. (1990) found that cognitive variables were more strongly correlated with a performance-style factor than they were with an interpersonal-style factor. Finally, although their focus was on incremental validity, Meriac et al.'s (2008) meta-analysis reported correlations between GMA and Arthur et al.'s (2003) broad dimensions, and GMA tended to evidence stronger associations with more problem-solving-oriented dimensions. Accordingly, we expect GMA to be especially strongly related to administrative/technically oriented factors across the various performance models.
Five factor model of personality. The expected relationships between AC factors and personality are somewhat more complex. Scholars have proposed relationships between the FFM and AC dimensions, but evidence for associations between personality and AC dimensions has been mixed. For instance, Lievens et al. (2006) proposed several expected relationships between Arthur et al.'s (2003) framework and FFM factors. Specifically, they offered that communication and influencing others should be more strongly related to extraversion, consideration/awareness of others should be related to agreeableness, drive and organizing and planning should be related to conscientiousness, stress tolerance should be related to emotional stability, and problem solving should be related to openness to experience. Dilchert and Ones (2009) provided support for some but not all of these SME-based associations between personality and AC dimensions. Other scholars have proposed broader associations. For instance, Shore et al. (1990) found that their interpersonal-style factor was more strongly related to several conceptually similar personality variables, compared to their performance-style factor. Thus, some studies have supported the hypothesized nomological network of AC dimensions whereas others have supported a few broad dimensions.
Drawing from socioanalytic theory, we expect meaningful patterns of results to emerge, although they are less nuanced given the parsimony of this framework relative to existing AC models. Furthermore, the FFM does not directly measure getting along and getting ahead, few if any personality inventories do. Instead, the value of socioanalytic theory is in its applicability across personality measures and constructs (Hogan & Shelton, 1998) . Previous research has successfully mapped the FFM onto getting along and getting ahead and documented expected patterns of relationships between these traits and on-the-job behaviors (Bartram, 2005; Chiaburu et al., 2011; Hogan & Holland, 2003) .
Moreover, the applicability of this interpretation is not limited to organizational settings; a similar two-factor model based on the FFM has been substantiated across the psychological sciences on the basis of both factor analytic and nomological network analyses (DeYoung, 2006; Digman, 1997; Markon, Krueger, & Watson, 2005) . Although the labels differ across disciplines, extraversion and openness are grouped to form a factor corresponding to getting ahead from socioanalytic theory and conscientiousness, agreeableness, and emotional stability are grouped to form a factor indicative of getting along (Bartram, 2005; Hogan & Holland, 2003) . Thus, there is considerable interdisciplinary support for this interpretation of the FFM. Finally, because socioanalytic theory is a theory of the ways in which personality traits predict different interpersonal styles at work (Hogan & Shelton, 1998) and has been explicitly linked to leadership styles (Hogan & Kaiser, 2005) it provides a particularly useful framework for evaluating the nomological network of interpersonal simulations, such as ACs. On the basis of socioanalytic theory, we expected that conscientiousness and agreeableness would be more strongly associated with dimensions indicative of getting along (e.g., consideration/awareness of others) and extraversion and openness would be more strongly associated with getting ahead (e.g., drive; Hogan & Holland, 2003) . In short, the present review combined CFA and nomological network approaches to construct validation to provide a comprehensive analysis of the construct-related validity of AC dimensions. The goals of these analyses were, first, to test a generalizable model of AC dimensions and, second, to test a theoretically derived nomological network of the dimension structure through the lens of socioanalytic theory.
Method

Meta-Analytic Procedure
Dimension intercorrelations reported in primary studies were synthesized using metaanalytic procedures recommended by Hunter and Schmidt (2004) . To locate studies for inclusion, the following databases were searched: PsycINFO, Web of Science, and Business Source Premier. The following search terms were used in these databases to identify studies: assessment center, AC, and dimension ratings. Also, the reference lists of previous AC metaanalyses were examined. The initial search resulted in a total of 664 studies that were further reviewed for inclusion.
Once relevant primary studies were identified, they were evaluated based on several inclusion criteria. Specifically, to be included, (a) a study must have reported dimension intercorrelations or values that could be converted into correlations, (b) dimension intercorrelations must have been reported as across-exercise or postconsensus dimension ratings (i.e., they could not be WEDRs), (c) dimension labels must have been provided, and (d) the study must have reported the size of the sample on which dimension intercorrelations were computed. Authors of studies that presented only partial data were contacted to request the necessary information from their studies. After evaluating whether located studies met the inclusion criteria, a total of 68 independent samples were identified (references for these studies are available as an online supplement). The ACs in the studies retained for the final analyses evaluated an average of 12.92 dimensions (Mdn = 11 using an average of 5.78 exercises; Mdn = 5). The mean number of participants (n) in each study was 346.53 (Mdn = 153, total N = 23,564).
Coding of Primary Studies
Dimension intercorrelations from primary studies were used as input for the meta-analysis and subsequent CFAs. Consistent with prior reviews (e.g., Arthur et al., 2003) , dimension labels from primary studies were coded into Thornton and Byham's (1982) list of 33 commonly used AC dimension labels. This list served as a common framework for classifying dimensions reported in the primary studies, and has been utilized by previous meta-analyses (e.g., Arthur et al., 2003) to provide a common approach of grouping of primary AC dimensions. Arthur et al. found that the majority of dimensions listed in the primary studies they identified could be classified using one of these labels. Hence, primary dimensions that were categorized into the dimensions in this list served as indicators for the models tested in this study.
Primary study information (i.e., correlations, dimension labels, sample size) was coded by the first and second authors with the help of two industrial-organizational psychology doctoral students. Definitions of dimensions were reviewed, and dimensions were then coded by the first and second authors and a doctoral student into Thornton and Byham's (1982) dimension labels. The coders initially agreed on 98% of the dimension classifications, and the remaining discrepancies were resolved by discussion. When two dimensions (e.g., planning, organizing) were identified that fit into the same Thornton and Byham label (e.g., planning and organizing), the average of the two dimensions was retained for inclusion in the metaanalyses to ensure that studies were not double counted (i.e., to ensure independence).
Analyses
Once primary dimensions were sorted into Thornton and Byham's (1982) dimension labels, the meta-analysis procedures developed by Hunter and Schmidt (2004) were employed, and sample-weighted mean correlations were computed using the SAS PROC MEANS syntax developed by Arthur, Bennett, and Huffcutt (2001) . The meta-analytically derived correlation coefficients were used to construct a correlation matrix among the AC dimensions mentioned above (see Table 1 ). In several instances, no primary study dimensions could be identified that represented a Thornton and Byham dimension. Specifically, we could not locate sufficient primary study information to include the following nine dimensions in the analyses: (a) extra-organizational awareness, (b) extra-organizational sensitivity, (c) recognition of employee safety needs, (d) integrity, (e) practical learning, (f) technical and professional knowledge, (g) resilience, (h) development of subordinates, and (i) range of interests. These dimensions either were not reported by any studies or had very few correlations with other dimensions. Four dimensions had very few missing correlations with other variables, but their inclusion as measured variables in the analyses would have resulted in empty cells/missing correlations. However, these variables were conceptually similar, and fell into the same categories of Arthur et al.'s (2003) (28) 700 (4) 3,697 (11) 923 (4) 4,673 (8) 554 (2) 4,541 (10) 3. OS (16) 190 (2) 172 (1) 372 (2) 2,694 (15) 4. SN (8) 172 (1) 266 (2) 172 (1) 1,457 (7) 6. EN (8) 263 (2) 608 (2) taking. As a result, the final input matrix contained 20 manifest variables, representing 24 of Thornton and Byham's (1982) list of commonly used dimensions. In total, this matrix was composed of 190 separate meta-analytically derived correlation coefficients. These values served as input for the CFAs.
As described by Viswesvaran and Ones (1995) , the combination of meta-analysis with covariance structure analysis offers the opportunity to conduct a CFA or evaluate a structural equation model with the data. Once meta-analytic estimates were derived, the sampleweighted meta-analytic correlation matrix was subjected to a set of CFAs to investigate the structure underlying AC performance. These analyses were conducted using LISREL 8.70 (Jöreskog & Sörbom, 2004) , and models were compared using several model-data fit indices. As recommended by Viswesvaran and Ones, the harmonic mean (M = 972) of the sample sizes for the mean correlations was used as the sample size for the subsequent analyses.
Overall model fit was examined by comparing the relative fit across models. Four goodness-of-fit indices were examined, including the chi-square (χ 2 ) model fit test statistic, Steiger's (1990) root mean square error of approximation (RMSEA), the comparative fit index (CFI; Bentler, 1990) , and Akaike's (1987) information criterion (AIC). The χ 2 test for goodness of fit is rarely used in isolation, since it is prone to reject anything other than perfect fit, especially when the sample size is large (Brown, 2006) . However, χ 2 allows for a comparison of models when they are arranged in a parameter-nested sequence. RMSEA (Steiger, 1990 ) provides a test that makes an adjustment for model complexity (i.e., impacted by degrees of freedom). Values of .06 or less indicate a close fit to the data, and values above .08 are out of acceptable range (Hu & Bentler, 1999) . The CFI is an incremental measure of fit relative to a null model; values can range from 0 to 1.0, where values of .95 or greater indicate an acceptable level of fit (Hu & Bentler, 1999) . AIC represents a model fit index that can be used to compare non-nested models, where smaller values indicate better fit. Models were compared by evaluating this set of fit indices to determine which model best explains the structure of AC dimensions.
Results
Factor Structure of AC Dimensions
The first objective of this study was to evaluate the appropriateness of Arthur et al.'s (2003) framework. Each of the Thornton and Byham (1982) dimensions loaded onto one of Arthur et al.'s (2003) AC categories as proposed in their initial study. The only constraints placed on the model were setting factor variances to 1.0 for starting values so the models could converge. We began by testing the six-factor framework corresponding to Arthur et al.'s original framework but without stress tolerance. Based on rational grounds, the metaanalytic correlations, and past AC research (e.g., Schmitt, 1977) , written communication was specified as loading on administrative and problem-solving dimensions in the six-factor model. The six-factor model fit the data very well in absolute terms, as all indices were within acceptable rules-of-thumb, χ 2 (120) = 463.35; RMSEA = .054; CFI = .95; AIC = 565.35 (see Table 2 ).
Because researchers in previous studies included stress tolerance as a seventh factor, we also examined the fit of this model. The seven-factor model also fit the data well in absolute terms, χ 2 (149) = 579.88; RMSEA = .052; CFI = .95; AIC = 701.88. However, this model also contained inadmissible parameter estimates. Specifically, a latent factor correlation was greater than 1.0, between consideration/awareness of others and stress tolerance (ϕ = 1.09) and two other correlations were very strong (ϕ = .99), indicating redundancy among the factors. In contrast to the seven-factor model, all of the parameter estimates were admissible in the six-factor model. Having said that, this solution also yielded substantial overlap among the factors (i.e., ϕ = 1.0 in the standardized solution between communication and consideration/awareness of others), and the correlation between planning and organizing and problem solving was ϕ = .99, indicating potential redundancy in the factors. Nevertheless, given that this model provided an acceptable fit and did so with admissible parameter estimates, we retained the six-factor model as a baseline for the remaining model tests.
The three-factor model also provided a close fit to the data in absolute terms, χ 2 (132) = 468.64; RMSEA = .051; CFI = .95; AIC = 546.64 (see Figure 2) , did not differ significantly from the six-factor model, Δχ 2 (12) = 5.29, p = .95, and provided a more parsimonious accounting of the data. Thus, given that the more parsimonious three-factor model did not yield a significant decrement in model fit and multiple latent factor correlations met or approached unity in the six-factor model, the three-factor model was retained as the more appropriate model. However, drive and relational skills overlapped substantially (ϕ = .94). Thus, the three-factor model was compared with the two-factor model to more directly test their distinguishability.
We tested a two-factor model that collapsed drive and relational skills to form a broader interpersonal skills factor. This model also provided a close fit to the data, χ 2 (134) = 474.91; RMSEA = .051; CFI = .95; AIC = 548.91. However, the two-factor model yielded a modest but significant decrement in fit relative to the three-factor model, Δχ 2 (2) = 6.27, p < .05. Thus, although relational skills and drive were very strongly correlated in the three-factor model, the significant decrement in fit suggests that, to some extent, they were empirically distinguishable.
For the sake of comprehensiveness, we also tested a general factor model by collapsing all manifest dimensions into a single factor. The one-factor model resulted in a significant and practically meaningful decrement in model fit relative to the two-factor model, χ 2 (135) = 543.80; RMSEA = .056; CFI = .94; AIC = 615.80; Δχ 2 (1) = 68.89, p < .001, suggesting a clear distinction between administrative skills and the broader interpersonal skills factor.
Together, the three-factor model specifying administrative skills, relational skills, and drive provided the most appropriate approximation of the data on the basis of parsimony Note: AIC = Akaike information criterion; CFI = comparative fit index; RMSEA = root mean square error of approximation. *Δχ 2 between models was significant at p < .05. ***Δχ 2 between models was significant at p < .001.
relative to the six-factor model, and the modest but significant decrement in fit for the twofactor model. However, the value of distinguishing drive from relational skills was equivocal based on their strong factor correlations and the small differences in fit between the two-and three-factor models. Thus, we turned our attention to the construct-related validity of these three broad factors on the basis of their overlap with a nomological network composed of the FFM and GMA.
Relationships With GMA and FFM Traits
To evaluate the nomological network of the three-factor model, we meta-analytically summarized the correlations between the FFM and GMA and dimensions from each of the Note: Three of the manifest indicators were pairs of conceptually similar variables that were collapsed to form a full matrix. DELEGATE = delegation/control; ORALCOMM = oral communication/oral presentation; ORGSENS = organizational sensitivity/organizational awareness. models (see Table 3 ). First, administrative skills were most strongly correlated with GMA (ρ = .30). To test for significant differences between estimates, we used the formula for testing dependent meta-analytic correlations provided by Riketta and Van Dick (2005) . Results indicated that all three factors were significantly correlated with GMA, but tests for significant differences between correlations revealed that cognitive ability was more strongly correlated with administrative skills, compared with relational skills (ρ = .21; Z = 7.38, p < .001) or drive (ρ = .23; Z = 3.27, p < .001). Results also indicated that all three AC factors were significantly correlated with extraversion, but extraversion was more strongly correlated with drive (ρ = .25) than with administrative skills (ρ = .09; Z = 3.00, p < .01) or relational skills (ρ = .14; Z = 2.01, p < .05). Relational skills and adminstrative skills did not differ in their relationship with extraversion (Z = 1.49, p = .14). Relational skills were weakly but significantly related to agreeableness (ρ = .06, p < .05) but not conscientiousness or neuroticism.
Discussion
The notable absence of theory in articulating the factors measured by ACs has hindered comparisons across studies and possibly resulted in unrealistic expectations regarding the number of dimensions that we expect to be measured in ACs. By drawing from multiple literatures to test theoretically derived models and relationships with relevant variables in the nomological network analysis, this review offers an unprecedented understanding of the status of dimension measurement in ACs. The results of this theoretical and empirical analysis suggest that ACs, as typically conducted in the extant literature, distinguish between two or three broad factors roughly corresponding to administrative skills, drive, and, potentially, relational skills. Implications of this pattern of results for modern conceptualizations of the construct-related validity of ACs are discussed below.
Main Findings
By comparing the factor structure of Arthur et al.'s (2003) model relative to theoretically derived alternative models using a large-scale summary of the literature, this study advances the development of a generalizable model of AC performance (Arthur & Villado, 2008; . Similarly, doing so with a large scale meta-analysis helps to bolster confidence in the relevance of the results to various applications of the AC method. We should note from the outset that although generalizability to typical ACs is a strength of a large-scale review of the literature, there is considerable variability in AC methods and even the behaviors associated with a given dimension label across local ACs. Thus, it is very likely that the present findings, although informative to the myriad applications of the AC method, do not describe every AC. We return to this issue where relevant throughout our discussion.
Next, despite the increasing use of Arthur et al.'s (2003) model, until now the empirical structure of this model has never been directly tested relative to alternatives, either in primary studies of AEDRs or meta-analytically. Our results show that three broad factors more parsimoniously account for Arthur et al.'s six factors and their associated subdimensions. In addition, these inferences are bolstered by converging evidence from both internal (Campbell & Fiske, 1959) and external (Cronbach & Meehl, 1955) approaches to construct validation. These main findings are indicative of a considerably more parsimonious interpretation of Note: Each cell contains the AC factor's composite correlation with nomological network variables. Each cell contains the meta-analytic correlation, standard error (in parentheses), sample size, and number of studies on which the values are based. Different superscripts indicate that correlations between AC factors and external correlates are significantly different at p < .05. Reliability information from primary studies was used to correct the nomological network variables as follows: cognitive ability (GMA; .90), neuroticism (N; .90), extraversion (E; .76), openness (O; .74), agreeableness (A; .73), and conscientiousness (C; .74).
ACs than is typical based on the average number of dimensions measured locally (i.e., 13 in the present review) and even relative to more parsimonious frameworks (e.g., Arthur et al., 2003) . As we articulate in the implications, this central finding offers a host of implications to AC design, interpretation, and even formatting. Finally, the present support for two to three overarching factors is remarkably consistent with more recent MTMM-type analyses of WEDRs Hoffman & Meade, 2011) . Together, the convergence in (a) the analysis of WEDRs, (b) the results of the analyses of AEDRs presented here, and (c) various theoretical models indicate consistent findings on approximately three broader factors in ACs. In this way, despite substantial disagreement in recent years, it seems that the AC literature, regardless of analytic method or scoring approach, is beginning to converge on a dimension structure composed of two to three overarching performance dimensions that correspond to behavioral styles identified across different domains. This is important because AC MTMM and more dimension-based research (usually using AEDRs) has occurred in parallel and been characterized by conflicting results. Proponents of the dimension-based perspective have argued that WEDRs are an inappropriate unit of scoring and analysis (Arthur, 2012; Kuncel & Sackett, 2014; Rupp et al., 2008; Thornton & Rupp, 2012) because they are rarely used in applied settings. Similarly, task-based AC advocates have argued that AEDRs are an inappropriate unit of analysis (Jackson, 2012; Lance, 2012) because they omit exercises. In conjunction with recent MTMM research, these results indicate that there may be more in common across the results of these seemingly disparate approaches, at least in terms of the dimension structure underlying ACs. Of course these two scoring and analytic approaches continue to provide somewhat unique perspectives, with AEDRs providing a scoring unit that is more consistent with current practice and WEDRs providing a more molecular analysis of the inner workings of ACs. Nevertheless, the consistency across approaches in dimension structure is encouraging for the integration and resolution of these seemingly competing perspectives.
Implications
The present results are discussed in light of three overarching implications for AC research and practice. First, these findings have implications for the ongoing debate as to whether ACs measure dimensions (Lance, 2008) . Second, these results provide a preliminary indication of a potential deficiency in the AC method. Third, these findings have implications for how AC dimensions are conceptualized in AC research and practice.
Do ACs measure dimensions?
First, the present findings are important in light of recent claims that ACs do not measure dimensions at all and that dimensions should be removed entirely from the AC process (Lance, 2008) . Bolstered by the consistency across internal structure and nomological network analyses, our results indicate that it would be a mistake to remove dimensions entirely, given that ACs generally appear to capture up to three factors (administrative skills, relational skills, and drive). The categories underlying these broad factors seem to correspond with models stemming from the work performance (Borman & Brush, 1993) , personality (Hogan & Shelton, 1998) , leader behavior (Fleishman, 1957) , and managerial context literatures (Dierdorff et al., 2009) . Furthermore, as outlined above, support for two to three broad factors has also emerged in MTMM-based analyses of WEDRs . Thus, in contrast to recent assertions that ACs measure a single general performance factor (Kuncel & Sackett, 2014) or multiple exercises, it appears that AC dimensions are alive and well.
Having said that, far fewer dimensions were supported than are commonly measured, the fit did not differ drastically between the models, and factors were strongly correlated within each of the models. Administrative skills were clearly supported based on the distinguishability from models across factors. However, the distinguishability of drive and relational skills, the two more noncognitive dimensions, was less clear. The nomological network approach yielded similar conclusions. GMA was expected to overlap with administrative skills, and the FFM factors were expected to associate with drive and relational skills in the directions proposed by socioanalytic theory. Notably, most of the correlations between the FFM and GMA and the AC dimensions were weak. However, the pattern of relationships is key in nomological network analyses (Cronbach & Meehl, 1955) .
Given that informational complexity is a defining characteristic of the managerial role (Dierdorff et al., 2009; Mintzberg, 1973) , the moderate associations between GMA and all three AC factors was not surprising. However, administrative skills reflect more cognitively oriented constructs. Thus, the stronger overlap between GMA and administrative skills is consistent with the expected nomological network of this factor. In addition, the clear drop in fit when administrative skills was collapsed with relational skills to form a general factor model further supports their distinguishability. In short, both sets of analyses supported the construct-related validity of the administrative skills factor.
Overall, few of the nomological network correlations based on the FFM corresponded to the trends predicted by socioanalytic theory. The only clear support based on this theory was for extraversion and drive. This pattern of results provides initial support for the constructrelated validity of the second broad factor corresponding to getting ahead. In contrast with the predictions of socioanalytic theory and based on the available nomological network provided by past studies, it seems that relational skills as typically measured in ACs are more strongly associated with extraversion than with predictors of prosocial and relationship-oriented behaviors (i.e., conscientiousness, agreeableness, and emotional stability). Although drive is typically conceptualized as a motivational construct (Lievens et al., 2006) expected to be associated with conscientiousness, it seems to reflect social motivation (extraversion) to a greater extent than task motivation (conscientiousness). Together, although the present review does support the notion that the ACs measure dimensions, only a broad distinction between administrative skills and drive received consistent support across internal structure and nomological network analyses. On the other hand, relational skills were strongly associated with drive, and both were associated with known markers of getting ahead to a greater extent than known markers of getting along.
A potential deficiency? Three potential explanations exist for the limited distinction between drive and relational skills. The first possibility is that typical ACs do not capture both interpersonal styles described by socioanalytic theory and instead, on the basis of correlations with extraversion, primarily capture a style indicative of getting ahead. Neither the structural nor the nomological network analyses supported more nuanced dimension models from the AC literature (Lievens et al., 2006) or socioanalytic theory (Hogan & Kaiser, 2005) .
On the basis of socioanalytic theory, one possible explanation for this pattern of results is that ACs do not adequately distinguish relational styles associated with getting along from those associated with getting ahead and instead measure a single broader interpersonal construct that is primarily associated with a marker of getting ahead.
Consistent with this possibility, narcissism, thought to be a direct indicator of more destructive manifestations of getting ahead (O'Boyle, Forsyth, Banks, & McDaniel, 2012) , has been linked to higher ratings in leaderless group discussions (Brunell, Campbell, Gentry, Hoffman, & Khunert, 2008) . Although extraversion is certainly a relevant predictor in leadership roles, it is a stronger predictor of leader emergence than leader effectiveness (Judge, Bono, Ilies, & Gerhardt, 2002) . In addition, more surgent leader behavior styles may be less effective in the management of the highly skilled, interdependent, and autonomous modern workforce (Grant, Gino, & Hofmann, 2011; Wood & Hoffman, 2012) . Instead, researchers have proposed that more prosocial and relational styles of management are needed (Dierdorff et al., 2009) .
Importantly, the FFM factors we labeled as getting along are also predictive of prosocial and relational behaviors across organizational roles (Bartram, 2005) . For instance, FFM domains commonly labeled as getting along, such as agreeableness, conscientiousness, and, to a lesser extent, emotional stability, have been meta-analytically linked to considerationoriented leader behaviors (DeRue, Nahrgang, Wellman, & Humphrey, 2011), transformational leadership (Judge & Piccolo, 2004) , leadership effectiveness (Judge et al., 2002) , and more relational forms of OCB (Chiaburu et al., 2011) . However, the constructs measured in ACs did not correlate with these established predictors of more prosocial or relational behaviors. Hence, this multimethod, construct-oriented (Arthur & Villado, 2008 ) evaluation points to the possibility that ACs may not capture the more prosocial or relational styles of leadership.
A second potential explanation for the limited support for the relational skills factor is that the nomological network was insufficient. For instance, the FFM does not directly measure getting along and getting ahead. However, the FFM traits have routinely been linked to relevant work behaviors in ways predicted by socioanalytic theory (Bartram, 2005) . Similarly, past AC researchers have explicitly proposed linkages between the FFM and each of Arthur et al.'s (2003) broad dimensions in patterns consistent with socioanalytic theory (Lievens et al., 2006) .
Thus, additional research is needed to further expand the nomological network of AC dimensions, especially research examining the distinction between drive and relational skills. Studies using the FFM facets, rather than factors, might yield stronger support for ACs and their capacity to measure relational skills. For instance, it would be interesting to know whether the strong correlations with extraversion emerge for both sociability and dominance facets. Similarly, although emotional intelligence has strong ties to conscientiousness and emotional stability from the FFM (Joseph & Newman, 2010) , including constructs such as emotional intelligence would be informative to determining the efficacy of ACs to measure relational skills.
A third possible explanation for the limited support for these findings is that some ACs measure relational skills more effectively than others. As emphasized throughout the article, our present results summarize ACs in general, as reported in the available literature to date. However, ACs vary considerably by design and purpose (Thornton & Rupp, 2006) . Thus, it is possible that some ACs measure relational skills better than others. Clearly, future research on the nature and assessment of relational skills is needed.
How can researchers and practitioners incorporate broad factors?
Broad-factor models have been utilized for years in psychological assessment for paper-and-pencil measures of constructs. For example, the FFM model of personality operates such that facet-level information offers more specific information about an individual's personality beyond the five broader factors (Barrick & Mount, 1991) . The FFM was never intended to explain every aspect of personality, although it has served as a useful framework for categorizing personality information and allowing for broad comparisons across studies, even when using different inventories. This three-factor AC model may operate in a similar manner. Because we demonstrate the assignment of more narrow dimensions into broader factors, these dimensions are applicable to ACs in their existing form.
Importantly, these results should in no way be interpreted as evidence that practitioners should only measure three dimensions in a given AC; this would be impractical. However, the expectation that large numbers of primary study dimensions should be distinct seems unrealistic Woehr & Arthur, 2003) . Although we do not advocate the abandonment of narrow dimensions, we propose that incorporating narrow dimensions into more generalizable models is useful as a framework that can inform the multiple phases of the AC design, interpretation, and research process.
There is evidence, however that practitioners have been reducing the number of dimensions measured in ACs. For instance, 13 dimensions were measured on average in the ACs included in this review, but recent global surveys suggest that 6 to 7 dimensions have become the more popular number measured (Povah, 2011) . Thus, although we were unable to examine only modern and arguably improved ACs in this review, it seems that our core finding of a reduced dimension structure has, to some extent, already been embraced by modern AC designers. Having said that, and on the basis of the present results, one alternative to reducing the absolute number of dimensions in ACs might be to continue to rate the number of dimensions required by operational demands, but to use a hierarchical approach to organize the manifest dimensions into a more parsimonious and empirically supported set of broad dimensions.
For instance, in AC design, generalizable theoretical models can serve as a guide when selecting dimensions in designing a new AC. Practitioners could use these types of models to ensure that facets of the broader dimensions are measured. Doing so can enhance coverage of each of the overarching performance constructs. Similarly, narrow dimensions used in assessor training and on rating forms might be organized around broad factors. This approach could potentially yield increased reliability within broad factors and increased distinction between broad factors. This approach is common in other measures in similar domains, such as Center for Creative Leadership's BENCHMARKS® multisource feedback tool.
With respect to administering feedback in developmental ACs, practitioners could take operational AC dimension ratings and use this framework for grouping existing dimensions for the purpose of conveying assessment results to feedback recipients, the assessee's supervisor, and other organizational decision makers. Viewing primary dimensions as belonging to higher-order categories may allow for the flexibility and specificity needed for effective feedback while enhancing the construct-related validity of subsequent recommendations. This in turn could yield more specific feedback as well as a more parsimonious set of constructs for other purposes, such as conducting validation studies or succession planning.
Limitations and Future Directions
First, it is possible that other models exist that might better explain the structure of AC dimensions. We tested a subset of plausible models that were identified in our review, drawing from the job performance, leadership, and AC literatures. However, it is important to note that the dimension structure in local ACs will vary to some extent. For instance, it is possible that other dimensions could be added or existing dimension structures could be revised consistent with modern leadership theories. Furthermore, it is possible that using a different framework of manifest indicators (i.e., primary study dimensions), an alternate framework might have seen stronger empirical support. We encourage continued exploration into generalizable models.
Importantly, we forward this model as a framework, not as a description of every AC. Given the differences in how dimensions are operationalized across ACs, it is likely that some flexibility in the underlying dimension structure is needed. For instance, we set conflict and influence-oriented behaviors to load on relational skills. We did so because drive provided the closest approximation of getting ahead and on the basis of past taxonomies (Borman & Brush, 1993) . However, clearly, these types of behaviors have a strong element of directiveness and thus, could reasonably be specified as a facet of drive. Depending on the nature of the exercises in the AC and the specific definition of a given narrow dimension, the broader loading could differ from the framework presented here. Thus, although we encourage the incorporation of this framework in future research and practice, we also urge flexibility in the dimension classification on the basis of operational differences across ACs.
Similarly, there is substantial variability in operational ACs, and it is likely that AC design characteristics impact the structure and nomological network results (Woehr & Arthur, 2003) . For instance, assessor training, the use of behavioral rating scales, and the nature of the exercises could impact the dimension structure and network. Future research should examine the extent that AC design characteristics can result in more distinct factors and the ability to better distinguish relational skills from drive. Although studies have attended to the influence of AC design on MTMM results, design characteristics have not been considered with respect to AEDRs. This is an important consideration for AC researchers, given that dimensions are typically the focus of practical applications of the method.
Another limitation of the present study is the small number of studies available for several of the FFM correlations with the AC factors and among several of the AC subdimensions. Continued research exploring the FFM, GMA, and other relevant individual differences is warranted. Although Thornton and Byham's (1982) list of commonly used labels serves as a useful starting point for categorizing AC dimensions from operational ACs, several of these categories were not represented in any of the studies identified, and several dimension intercorrelations were represented by relatively few studies. Future research might consider updating Thornton and Byham's taxonomy to incorporate any dimensions that have become more common in recent years and remove any less common dimensions.
General Conclusions
When compared to most mainstream predictors in psychological research, ACs have been deficient with respect to describing the constructs that are measured . This quantitative review used multiple methods to arrive at a model of AC AEDRs consisting of administrative skills, drive, and possibly, relational skills. These results point to a considerably more parsimonious accounting of AC data than has been previously proposed. The results of this study support the continued use of dimensions in ACs and offer a potentially useful framework to guide future AC research and practice. However, these results also draw attention to a possible challenge in measuring relational skills, which warrants additional empirical attention.
